diagnostic method. Unfortunately, the complexity of the methods for determining these substances in the urine has put them beyond the capacity of most clinical laboratories, and it was with the object of evolving a relatively simple clinical method that this work was undertaken.
Two methods for the determination of catecholamines are available: bio-assay, which is satisfactory but involves the use of an animal preparation as a test-object for the pressor activity of urine extracts, and the fluorimetric, for which a fluorimeter of sufficient sensitivity has not, until recently, been commercially available in this country.
Fluorimetric methods for the determination of catecholamines in blood have been described by Lund (1949) , Weil-Malherbe and Bone (1952 , 1953 and in urine by Goldenberg, Serlin, Edwards, and Rapport (1954) and von Euler and Floding (1955a, 1955b When the pH reaches about 3.0 and re-precipitation of the aluminium hydroxide has begun, neutralization is continued with N sodium hydroxide to pH 3.7. The volume of the creamy mixture is roughly measured and it is transferred with four volumes of ethanol acetone (1:1) to a 250 ml. flask, shaken, and placed in a refrigerator (4°C.) overnight.
Paper Chromatography.-Two 1 ml. samples of the eluate are subjected to paper chromatography. The ethanol-acetone mixture is shaken and its volume measured; the volume occupied by the precipitate is ignored. A portion is centrifuged and 1 ml. of the clear supernatant fluid is measured into a 15 ml. conical centrifuge tube. One drop of 500 acetic acid is added. The tube is placed in a rack in a sloping, almost horizontal position and the fluid concentrated by directing a stream of compressed nitrogen on to the surface from a capillary tube at room temperature. The acetone and ethanol are quickly removed, and after about 10 minutes there remains a small residue of about 0.3 ml.
In the subsequent chromatography a marker is needed to locate the position of the noradrenaline. A further quantity of 1 ml. of the eluate in another tuLbe.
to which is added about 5 xlg. of noradrenaline (0.05 ml. of 0.01 % noradrenaline in 5% acetic acid), is concentrated as described above. If a number of different eluates is being run on one paper a sample of any one will serve as a marker.
The catecholamines are separated by ascending, onedimensional, chromatography. We have found Whatman No. 41 paper (for chromatography), which is HCl-and HF-washed, to give the best results. We use 12 in. by 12 in. sheets which, after folding concertina-wise, are cut to form seven connected strips or lanes some 24 cm. long and 3 cm. wide. The size of the paper and the number of lanes will depend on the number of specimens and the apparatus available ; a movement of the solvent front of about 25 cm. is desirable.
A pencil line is drawn parallel about 3.5 cm. from one edge to traverse the lanes at about 1 cm. from their origins. Using a capillary pipette and teat the concentrated eluates are applied along the pencil lines by repeated applications, drying with a fan at room temperature. The fluid should not be allowed to spread more than about 0.5 cm. on each side of the line. Finally, the tubes are rinsed twice with two drops of water and the washings transferred to the paper.
The paper is suspended with the lower end in the solvent prepared as described by Goldenberg et al. (1954) Comparison of Biological and Fluorimetric Methods The pressor activity of a number of samples of urine was determined on the cat preparation. The animals were anaesthetized with chloralose and 2 mg. per kg. of atropine was injected intravenously followed by 0.1 mg. per kg. of ergotoxine intramuscularly.
Ethanol-acetone eluates, which had been fluorimetrically assayed, were evaporated in vacuo as described by Goldenberg et al. (1954) and the residues taken up in 0.01 N hydrochloric acid. After suitable dilution they were injected into the femoral vein of the cat preparation and the effects compared with those produced by known amounts of L-noradrenaline. The results are given in Table II . The difference between the two series of results is not significant (P=0.7). The figures are no more than an approximation because the adrenaline present would, as compared with noradrenaline, exercise a smaller pressor effect on the cat and yield a higher fluorimetric reading. Since, however, the adrenaline content of the urine of the patients represented in Table II would be expected to be small the results are probably not appreciably distorted.
The Catecholamine Excretion of Normal and
Hypertensive Subjects The urinary output of total catechols as noradrenaline was determined in normal subjects and hypertensives (Table III (1948) , is still the most satisfactory method. In our hands precipitation of the aluminium hydroxide in situ has yielded more consistent results than adsorption on a column of alumina (Lund, 1949; von Euler and Orwen, 1955) . It is necessary, however, to work with a large volume of urine, otherwise high local concentration of alkali during the neutralization process is liable to destroy a high proportion of the catecholamines present.
Since, with the method described in this paper, adrenaline gives readings some 30% higher than corresponding amounts of noradrenaline our figures are liable to be too high in proportion to the amount of adrenaline present in the extracts. In the case of normal urines the adrenaline fraction of the catecholamines amounts to not more than 16% of the total (von Euler, HellnerBjorkman and Orwen, 1955) and serious errors are unlikely. In some cases of phaeochromocytoma the proportions of adrenaline are much greater, some 50-60%, but, for clinical purposes, combined estimation of catecholamines as noradrenaline has no disadvantage.
Regarding the specificity of the fluorimetric method, according to Lund (1949) Comparison of results obtained by bio-assay with those of fluorimetry showed no significant difference.
Values are given for the total excretion of adrenaline and noradrenaline in a series of normal and hypertensive subjects; there was no difference between the two groups, the range of excretion being 30-150 jug. per day.
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Addendum
Since writing this paper the number of normal subjects examined has been brought to 25. For the entire group the daily excretion of catecholamines as noradrenaline ranged from 25 to 150 ,ug., mean 82 ug. (S.D. + 29).
Seventy-five hypertensive subjects, in the majority of whom a phaeochromocytoma was suspected, have been examined. In four only was the excretion of catecholamines as noradrenaline >150 jug. per 24 hours. Of these, one, who excreted 1,240 jug., had had a phaeochromocytoma removed and was known to have another; in the second, excreting 2,600 ,ug., a tumour was found and removed, while in a third patient, whose catecholamine excretion was 185 to 270 ug., bilateral exploration of the adrenals was unsuccessful. The fourth patient, exhibiting values of 110 to 195 ,ug., was not surgically explored.
Phaeochromocytomata associated with noradrenaline excretions of 180 to 300 jug. per 24 hours have been reported by Engel and Euler (1950) , Lund (1952) , Burn (1953) , and Goldenberg et al. (1954) .
